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A. STATEMENT OF THE PROBLEM STUDIED
The objectives of the research were:

1) To develop methods based on a new approach to probability to determine the uncertainty
in the factor of safety for engineering devices, structures and materials relative to strength
and imposed stress;

2) To develop probability methods capable of analyzing strength/stress problems in three
physical dimensions.

The approach we used is based on very recent work in engineering probability using
differential geometry and the principle of indifference to determine conditional probability
models for the purpose of analyzing data. This approach has already been successfully used
to determine the probability for the state of multi-axial stress on an isotropic material, given
observed strains (stresses) with respect to a specified plane.

The short term significance of this research is that many uncertainty problems involving
stress and strength now solved in only two physical dimensions were solved in three
dimensions. The long term potential significance of this work is that it could result in the
upgrading of best engineering practice in civil and mechanical engineering design.

B. SUMMARY OF THE MOST IMPORTANT RESULTS

In the paper "An Engineering Basis for Statistical Lifetime Models with an Application
to Tribology", familiar engineering knowledge was used to derive lifetime probability
distribution models. Engineering curves related to the failure mechanism are used to
determine the model parameters. Taking an application from tribology, we model the
lifetimes of a collection of cutting tools, based on measurements of their deterioration
through time. The use of related engineering curves is contrasted with the more common
technique of fitting the parameters of a statistical hazard function.

In the paper “‘Predicting Imbalance in Rotors", probability models for predicting
dynamic imbalance of rotors were derived. Several sources of imbalance were considered. It
was shown that wider tolerances in the orientation of a rotor lead to more than
proportionately worse imbalance. It was shown that the expected dynamic imbalance of a
cylinder is proportional to the square root of the feed rate of the cutting tool over the speed.
Such models show how various parameters in the manufacturing process affect the
distribution of imbalance.
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